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ing soluSir: Although cage-cleaning is necessary for a hygienic envi-
ronment for rats [1], weekly cage-cleaning results in excessive
physical and mental stress for researchers who also maintain a
clinical practice, do not have a cage-washing machine, and do
not have a dedicated cage-washing staff. Because of the number
of rats per study and the long-term housing required, this physical
and mental stress is exacerbated for investigators who study
nerve regeneration [2e7]. To improve this work, a fast and efﬁ-
cient rat cage-cleaning method was developed. In conventional
methods, cages (size: 23 cm width  40 cm length  20 cm
height) (Natsume Seisakusho, Tokyo, Japan) were washed with a
brush with cleaning solution and rinsed with water as the ﬁrst
step. These cages were then sprayed with 0.2% sodium hypochlo-
rite and rinsed with water. In our improved method, as the ﬁrst
step, (1) the inner and outer surfaces of the cage were washed
with a brush with cleaning solution and rinsed with water asFig. 1. Schematic diagram of t
e Society for Regenerative
ative Medicine. Production and hoter the inner surface was washed, the water with clean-
tion that remained in the cage (approximately 1 cm in
depth) was transferred into the second cage. The ﬁrst cage was
temporarily stored in the sink without rinsing. (2) The inner sur-
face of the second cage was washed with a brush, and the remain-
ing water with cleaning solution was transferred into the third
cage. The outer surface of the second cage was washed with a
brush with cleaning solution, and stacked into the ﬁrst cage. (3)
These washing steps were repeated for a total of 6 cages and the
water with solution was discarded after the 6th cage. Together,
all cages were rinsed in a water shower. (4) This process was
repeated for subsequent cages in sets of 6 (Fig. 1). The mean
consuming times for washing 12 cages with our method and the
conventional method were 589 ± 16 sec and 673 ± 13 sec, respec-
tively (n ¼ 7, unpaired t-test, p ¼ 0.0017), indicating that our
method was signiﬁcantly faster than the conventional method
(p < 0.01). This difference will be more signiﬁcant and noticeable
as the number of cages being washed is scaled up (e.g., washing
thirty cages). Additionally, this method required less water and
cleaning solution compared with the conventional procedure.
Moreover, this method has the potential to reduce the physical
and mental stress associated with the conventional washing
method. Our method will contribute to the reduction of stress
for researchers having to wash a large number of cages without
a cage-washer or a cage-washing staff.he cage cleaning method.
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